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DETAILED ACTION 

The amendment and response filed December 9, 2009 has been entered. Applicants' election, 
without traverse, of Group I, Claims 59-65, is acknowledged. Claims 59-65, 67, 68, 71, 75, 76, 78, 80, 
81, 82, 85, 86, 88, 89, 90, 92, 94, and 95 have been amended. Claims 66, 69, 70, 79, 87, and 91 have 
been canceled and Claims 103-108 have been newly added. 

Accordingly, Claims 59-65, 67, 68, 71-78, 80-86, 88-90, and 92-108 are pending in the instant 
application. 

Claims 67, 68, 71-78, 80-86, 88-90, 92-102, and 108 are withdrawn from further consideration 
pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable generic 
or linking claim. Election was made without traverse in the reply filed on December 9, 2009. 

Accordingly, Claims 59-65 and 103-107 are examined herein. 

Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 59-65 and 103-107 are rejected under 35 U.S.C. 102(a) as being anticipated by Gronthos 
et al. (August 2002, J. of Dental Research 81(8): 531-535). 

Claim 59 is directed to an isolated human postnatal deciduous dental pulp multipotent stem cell, 
wherein the stem cell differentiates into a neural cell, an adipocyte, or an odontoblast, and wherein the 
stem cell expresses CD 146. 
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Gronthos et al. (2002) disclose isolated postnatal human dental pulp stem cells (DPSCs) as 
instantly claimed. Although the cells of Gronthos et al. were isolated from third molars collected from 
adults aged 1 9-29 years, the cells appear to be identical to dental pulp stem cells isolated from deciduous 
teeth and meet all the claim limitations. Thus, although the claims recite the source of the claimed stem 
cell, the source is treated as a product-by-process limitation and is given patentable weight only insofar as 
it implies structural limitations. Once a reference teaching a product appearing to be substantially 
identical is made the basis of a rejection, and evidence or reasoning tending to show inherency is 
presented, the burden shifts to the applicant to show an unobvious difference. The DPSCs disclosed by 
Gronthos et al. are multipotent and are capable of differentiating into adipocytes and neural cells (see 
abstract). After culturing DPSCs in an adipogenic-inductive cocktail for 5 weeks, Oil red O-positive lipid 
clusters were identified in the cultures (page 534, column 1, paragraph 2 and Figure 3A). Up-regulation 
of two adipocyte-specific transcripts, PPARgamma2 and lipoprotein lipase, was also found (page 534, 
column 1, paragraph 2 and Figure 3B). The reference further discloses that DPSCs express nestin and 
glial fibrillary acidic protein (GFAP) (page 534, column 1, paragraph 2 and Figures 3C-3G). Thus, the 
reference explicitly discloses all the limitations of Claims 59, 61, 62, 63, and 64. 

The reference further discloses that dental pulp stem cells implanted subcutaneously into 
immunocompromised mice gave rise to odontoblasts which produced a dentin-pulp-like complex 
containing organized collagen fibers. The regenerated dentin was immunoreactive for human dentin 
sialoprotein (DSP) antibody (page 534, column 1, paragraph 1 and page 532, column 1, paragraph 2). 
Dentin sialoprotein and dentin phosphoprotein are encoded by a single gene known as DSPP (dentin 
sialophosphoprotein). Thus, the reference demonstrates that the disclosed dental pulp stem cells can 
differentiate into an odontoblast, as set forth in Claim 59, and that the cells express DSPP, as recited in 
Claim 62. 

Thus, the claimed invention is disclosed in the prior art. 
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Claims 59-65 and 103-107 are rejected under 35 U.S.C. 102(b) as being anticipated by Gronthos 
et al. (2000, PNAS 97(25): 13625-13630). 

Claim 59 is directed to an isolated human postnatal deciduous dental pulp multipotent stem cell, 
wherein the stem cell differentiates into a neural cell, an adipocyte, or an odontoblast, and wherein the 
stem cell expresses CD 146. 

Gronthos et al. (2000) disclose isolated postnatal human dental pulp stem cells (DPSCs) as 
instantly claimed. Although the cells of Gronthos et al. were isolated from molars collected from adults 
aged 19-29 years, the cells appear to be identical to dental pulp stem cells isolated from deciduous teeth 
and meet all the claim limitations. Thus, although the claims recite the source of the claimed stem cell, 
the source is treated as a product-by-process limitation and is given patentable weight only insofar as it 
implies structural limitations. Once a reference teaching a product appearing to be substantially identical 
is made the basis of a rejection, and evidence or reasoning tending to show inherency is presented, the 
burden shifts to the applicant to show an unobvious difference. The DPSCs are multipotent and express 
CD 146 (as set forth in Claim 59), alkaline phosphatase (ALP, as set forth in Claims 61 and 62), and 
osteocalcin (as set forth in Claim 63) (page 13627, column 1, paragraph 1 and Table 1). Table 1 shows 
that clonal cells give rise to progeny that include various subpopulations of cells with distinct protein 
expression profiles, thereby demonstrating that the cells are multipotent. For example, the clonal cell line 
DPSC-1 gives rise to progeny that strongly express MUC-18/CD146, as well as cells that do not express 
MUC-18/CD146atall. 

Gronthos et al. also disclose that dental pulp stem cells implanted subcutaneously into 
immunocompromised mice generate a dentin-like structure comprised of a highly ordered collagenous 
matrix perpendicular to an odontoblast- like layer (page 13627, column 2, paragraph 2), thereby 
demonstrating the properties recited in Claims 106 and 107. The reference further discloses that the 
odontoblast-like cells were found to be of donor origin (page 13628, column 1). Thus, the reference 
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demonstrates that the disclosed dental pulp stem cells can differentiate into an odontoblast, as set forth in 
Claim 59. 

Thus, the claimed invention is disclosed in the prior art. 

Claims 59-65 and 103-107 are rejected under 35 U.S.C. 102(b) as being anticipated by WO 
02/07679 (Shi et al., January 2002). 

Claim 59 is directed to an isolated human postnatal deciduous dental pulp multipotent stem cell, 
wherein the stem cell differentiates into a neural cell, an adipocyte, or an odontoblast, and wherein the 
stem cell expresses CD 146. 

Shi et al. (January 2002) disclose isolated postnatal human dental pulp stem cells (DPSCs) as 
instantly claimed. Although the cells of Shi et al. were isolated from molars collected from adults aged 
19-29 years (page 9), the cells appear to be identical to dental pulp stem cells isolated from deciduous 
teeth and meet all the claim limitations. Thus, although the claims recite the source of the claimed stem 
cell, the source is treated as a product-by-process limitation and is given patentable weight only insofar as 
it implies structural limitations. Once a reference teaching a product appearing to be substantially 
identical is made the basis of a rejection, and evidence or reasoning tending to show inherency is 
presented, the burden shifts to the applicant to show an unobvious difference. The DPSCs are multipotent 
and express CD146 (as set forth in Claim 59), alkaline phosphatase (ALP, as set forth in Claims 61 and 
62), and osteocalcin (as set forth in Claim 63) (page 13, paragraph 2 and Table 1). Table 1 shows that 
clonal cells give rise to progeny that include various subpopulations of cells with distinct protein 
expression profiles, thereby demonstrating that the cells are multipotent. For example, the clonal cell line 
DPSC-1 gives rise to progeny that strongly express MUC-18/CD146, as well as cells that do not express 
MUC-18/CD146atall. 

Shi et al. also disclose that dental pulp stem cells implanted subcutaneously into 
immunocompromised mice generate a dentin-like structure comprised of a highly ordered collagenous 
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matrix perpendicular to an odontoblast-like layer (page 14, paragraph 2), thereby demonstrating the 
properties recited in Claims 106 and 107. The reference further discloses that the odontoblast-like cells 
were found to be of donor origin (page 14, lines 18-20). Thus, the reference demonstrates that the 
disclosed dental pulp stem cells can differentiate into an odontoblast, as set forth in Claim 59. 
Thus, the claimed invention is disclosed in the prior art. 

Claims 59-65 and 103-107 are rejected under 35 U.S.C. 102(b) as being anticipated by Shi et al. 
(2001, 29(6): 532-539), as evidenced by Gronthos et al. (2000, PNAS 97(25): 13625-13630) and 
Gronthos et al. (August 2002, J. of Dental Research 81(8): 531-535). 

Claim 59 is directed to an isolated human postnatal deciduous dental pulp multipotent stem cell, 
wherein the stem cell differentiates into a neural cell, an adipocyte, or an odontoblast, and wherein the 
stem cell expresses CD 146. 

Shi et al. (2001) disclose isolated human postnatal dental pulp multipotent stem cells as instantly 
claimed. The study undertaken compared the gene expression profiles of human dental pulp stem cells 
(DPSCs) and bone marrow stromal stem cells (BMSSCs). Although the cells of Shi et al. were isolated 
from third molars collected from adults aged 1 9-3 1 years (page 533, column 1 , paragraph 2), the cells 
appear to be identical to dental pulp stem cells isolated from deciduous teeth and meet all the claim 
limitations. Thus, although the claims recite the source of the claimed stem cell, the source is treated as a 
product-by-process limitation and is given patentable weight only insofar as it implies structural 
limitations. Once a reference teaching a product appearing to be substantially identical is made the basis 
of a rejection, and evidence or reasoning tending to show inherency is presented, the burden shifts to the 
applicant to show an unobvious difference. The cells of Shi et al. were isolated according to the method 
previously described by Gronthos et al. (2000, PNAS 97(25): 13625-13630) (page 533, column 1, 
paragraph 2), and therefore are the same cells previously described by Gronthos et al. (2000). Shi et al. 
further disclose that the human DPSCs express transcription factor Cbfal (page 536, column 2, paragraph 
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2), as set forth in Claims 62 and 63, and FGF-2 (page 536, columns 1-2), as set forth in Claim 61 (FGF-2 
is also known as basic fibroblast growth factor). Shi et al. further disclose that the human DPSCs express 
alkaline phosphatase (page 536, column 1), as set forth in Claims 61 and 62. 

Inherent properties of the cells disclosed by Shi et al. are disclosed by Gronthos et al. (2000, 
PNAS 97(25): 13625-13630). Gronthos et al. (2000) disclose that DPSCs are multipotent and express 
CD 146 (as set forth in Claim 59), alkaline phosphatase (ALP, as set forth in Claims 61 and 62), and 
osteocalcin (as set forth in Claim 63) (page 13627, column 1, paragraph 1 and Table 1). Table 1 shows 
that clonal cells give rise to progeny that include various subpopulations of cells with distinct protein 
expression profiles, thereby demonstrating that the cells are multipotent. For example, the clonal cell line 
DPSC-1 gives rise to progeny that strongly express MUC- 1 8/CD 1 46, as well as cells that do not express 
MUC-18/CD146 at all. Gronthos et al. also disclose that dental pulp stem cells implanted subcutaneously 
into immunocompromised mice generate a dentin-like structure comprised of a highly ordered 
collagenous matrix perpendicular to an odontoblast-like layer (page 13627, column 2, paragraph 2). The 
reference further discloses that the odontoblast-like cells were found to be of donor origin (page 13628, 
column 1). Thus, the reference demonstrates that the disclosed dental pulp stem cells can differentiate 
into an odontoblast, as set forth in Claim 59. 

Inherent properties of the cells disclosed by Shi et al. are also disclosed by Gronthos et al. 
(August 2002, J. of Dental Research 81(8): 53 1-535). Gronthos et al. (2002) disclose that isolated 
postnatal human dental pulp stem cells (DPSCs) are multipotent and are capable of differentiating into 
adipocytes and neural cells (see abstract). After culturing DPSCs in an adipogenic-inductive cocktail for 
5 weeks, Oil red O-positive lipid clusters were identified in the cultures (page 534, column 1, paragraph 2 
and Figure 3A). Up-regulation of two adipocyte-specific transcripts, PPARgamma2 and lipoprotein 
lipase, was also found (page 534, column 1, paragraph 2 and Figure 3B). The reference further discloses 
that DPSCs express nestin and glial fibrillary acidic protein (GFAP) (page 534, column 1, paragraph 2 
and Figures 3C-3G). Thus, the reference explicitly discloses all the limitations of Claims 59 and 64. The 
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reference further discloses that dental pulp stem cells implanted subcutaneously into 
immunocompromised mice gave rise to odontoblasts which produced a dentin-pulp-like complex 
containing organized collagen fibers. The regenerated dentin was immunoreactive for human dentin 
sialoprotein (DSP) antibody (page 534, column 1, paragraph 1 and page 532, column 1, paragraph 2). 
Dentin sialoprotein and dentin phosphoprotein are encoded by a single gene known as DSPP (dentin 
sialophosphoprotein). Thus, the reference explicitly demonstrates that human dental pulp stem cells can 
differentiate into an odontoblast, as set forth in Claim 59, and that the cells express DSPP, as recited in 
Claim 62. 

Thus, the claimed invention is disclosed in the prior art. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 



35 U.S.C. 103(a). 
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Claim 65 is rejected under 35 USC § 103(a) as being obvious over Gronthos et al. (2000, PNAS 
97(25): 13625-13630) and Nakashima et al. (June 2002, Gene Therapy 9(12): 814-818). 

Claim 65 is directed to the stem cell of Claim 59, wherein the cell is transfected with a nucleic 

acid. 

Gronthos et al. (2000) disclose isolated postnatal human dental pulp stem cells (DPSCs) as 
instantly claimed. Table 1 shows that clonal cells give rise to progeny that include various 
subpopulations of cells with distinct protein expression profiles, thereby demonstrating that the cells are 
multipotent. For example, the clonal cell line DPSC-1 gives rise to progeny that strongly express MUC- 
18/CD146, as well as cells that do not express MUC-18/CD146 at all. Although the cells of Gronthos et 
al. were isolated from molars collected from adults aged 19-29 years, the cells appear to be identical to 
dental pulp stem cells isolated from deciduous teeth and meet all the claim limitations. Thus, although 
the claims recite the source of the claimed stem cell, the source is treated as a product-by-process 
limitation and is given patentable weight only insofar as it implies structural limitations. Once a reference 
teaching a product appearing to be substantially identical is made the basis of a rejection, and evidence or 
reasoning tending to show inherency is presented, the burden shifts to the applicant to show an unobvious 
difference. The isolated human postnatal dental pulp multipotent stem cell of Gronthos et al. is 
substantially identical to the isolated human postnatal dental pulp multipotent stem cell of Claim 1. The 
reference further discloses the usefulness of ex vivo expanded DPSCs in conjunction with carriers of 
appropriate shape and composition in making viable dental implants (page 13630, column 2, last 
sentence). 

Nakashima et al. (2002) disclose that dental pulp stem cells transfected with a cDNA construct 
encoding growth/differentiation factor 1 1 (Gdfl 1) differentiate into dentin- forming odontoblasts. The 
plasmid encoding Gdfl 1 also included a gene encoding green fluorescent protein (GFP), which was used 
as a marker to identify transfected cells (page 816, paragraph bridging columns). The authors note that 
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the results of their study "provide the scientific basis and rationale for gene therapy for endodontic 
treatments in oral medicine and dentistry" (abstract). 

Since one of skill in the art would have been motivated to use transfected dental pulp stem cells 
expressing Gdfl 1 to develop therapeutic protocols for endodontic treatments, as explicitly noted by 
Nakashima et al., the skilled artisan would have immediately recognized that human therapeutic protocols 
would require the use of human dental pulp stem cells. Thus, the skilled artisan would have transfected 
the cells of Gronthos et al. with a vector encoding Gdfl 1 to generate human dental pulp stem cells that 
can be expanded in culture and differentiated into odontoblasts for transplantation-based therapeutic 
protocols. Alternatively, one of skill in the art would also have been motivated to transfect human dental 
pulp stem cells with a vector encoding GFP, as disclosed by Nakashima et al., for transplant studies 
similar to those carried out by Gronthos et al. This would allow the skilled artisan to readily distinguish 
donor cells from host cells by detecting expression of GFP in situ. One of skill in the art would readily 
recognize that transfection of donor cells with a vector encoding GFP (or any reporter) is a well-known 
technique in transplant studies for distinguishing donor cells from host cells. Thus, multiple motivations 
would have led one of skill in the art to transfect human dental pulp stem cells with a nucleic acid. 

Therefore, the claimed invention would have been prima facie obvious to one of ordinary skill in 
the art at the time of the invention. 

Conclusion 

No claims are allowable. 

Patent applicants with problems or questions regarding electronic images that can be viewed in 
the Patent Application Information Retrieval system (PAIR) can now contact the USPTO's Patent 
Electronic Business Center (Patent EBC) for assistance. Representatives are available to answer your 
questions daily from 6 am to midnight (EST). The toll free number is (866) 217-9197. When calling 
please have your application serial or patent number, the type of document you are having an image 
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problem with, the number of pages and the specific nature of the problem. The Patent Electronic 
Business Center will notify applicants of the resolution of the problem within 5-7 business days. 
Applicants can also check PAIR to confirm that the problem has been corrected. The USPTO's Patent 
Electronic Business Center is a complete service center supporting all patent business on the Internet. 
The USPTO's PAIR system provides Internet-based access to patent application status and history 
information. It also enables applicants to view the scanned images of their own application file folder(s) 
as well as general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786-9199. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Anne-Marie Falk whose telephone number is (571) 272-0728. The examiner can normally 
be reached Monday through Friday from 9:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras, can be reached on (571) 272-4517. The central official fax phone number for the organization 
where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to (571) 272-0547. 

Anne-Marie Falk, Ph.D. 



/Anne-Marie Falk/ 

Primary Examiner, Art Unit 1632 



